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1.  IJTRODOCTIOH 

ReBultfl  are  presented  for  electrical  testing  of  potting  compound  speclaens 
at  elevated  temperatures  for  protracted  times.  This  report  completes 
testing  requested  by  MAC  TR  513-246. 

Testing  was  conducted  on  several  coosercled  potting  compounds  with  various 
curing  metbods  to  determine  their  suitability  for  protracted  use  at 
elevated  tenq^eratures. 

Specimen  preparation  and  j^yslcal  testing  was  done  by  the  System  Laboratory 
(Dept.  252)  and  Is  described  in  progress  report  ntmber  1,  TO  513“246. 

Electrical  testing  was  conducted  during  the  period  of  24  August  I96I 
throu^  17  March  1962  by  the  Electrical  and  Instrumentation  Laboratory 
(Dept.  255),  General  Engineering  Division,  McDonnell  Aircraft. 


2.  DE3CRIPTI0H  OF  TEST  ARTICLE 

Four  potting  materials  were  tested:  Product  Research  PR  1525,  Pro-Seal 
777,  General  Electric  RTV-60  and  3M  BC1663. 

Volume  and  siirface  resistivity  specimens  4.0  Inches  in  dlaiaeter  and 
approximately  0.125  Inch  thick  were  prepared  from  each  material  using 
various  curing  methods  as  outlined  In  Table  1,  peige  6  , 

Electrical  connector  samples  were  potted  with  each  material  using 
various  primers  and  cures  as  outlined  in  Table  2,  page  8  .  Unpotted 
connectors  were  also  prepared  for  use  as  control  saaqples. 

Details  of  specimen  preparation  are  contained  In  Progress  Beport  1. 


3.  TEST  SETUP  AMD  PROCEDURE 

Two  sets  of  specimens  were  prepared.  One  set  was  subjected  to  a  life 
test  d'irlng  which  electrical  resistance  measurements  were  made  at  regular 
intervals  while  maintaining  the  specimens  at  elevated  temperat\ire.  TOe 
other  set  of  specimens  was  subjected  to  a  variable  tenperature  test  during 
which  the  specimen  temperature  was  Increased  In  regular  increments  with 
electrical  resistance  measrirements  made  at  each  tenperature  after  allowing 
one  hour  for  thermal  stabilization. 

Both  volume  and  surface  resistivity  were  measured  on  the  4  Inch  diameter 
specimens  as  detailed  In  Tables  3  and  4,  page  9  •  A  measurement 
method  detailed  In  part  9  of  1958  ASTW  standard  D257-58  was  used.  This 
method  consisted  of  placing  the  saaple  on  a  conducting  plate  and  placing  a 
concentric  conducting  ring  and  disk  on  top  of  the  sample. 
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3#  TEST  SETOP  AHD  PROCEDURE  (COHT'D) 

Yoltne  reslatance  Beasur^iKnt  wu  nade  by  neasurlog  thixm^ih  the  specimen 
trcn  disk  to  plate  vlth  a  oegobiiDeter.  S\uirace  resistance  vas  meastired 
across  the  gap  between  the  ring  and  the  disk.  See  Elgure  1,  page 

Ibe  specimens  were  tested  in  an  oren  in  groups  of  six*  Meter  connections 
were  made  through  a  pox^  in  the  top  of  the  oven.  Heavy  teflon  sleeving 
V  vas  pulled  over  each  lead  vlre  to  reduce  external  leakage  resistance.  See 
photo,  page  Jk, 

For  the  potted  connector  sss^les,  pin  to  pin  and  pin  to  shell  resistances 
were  measured  as  detailed  in  Tables  ^  and  6,  page  10*  Ibe  connectors 
under  test  together  vlth  a  control  saiQ>le  were  placed  In  an  oven.  Teflon 
Insulated  lead  vires  vers  used  for  mlnlmnm  leakage. 


k,  TEST  RESUIffS 

All  volume  and  surface  resistance  meter  raartings  were  recorded  In  megolass 
rai  and  later  converted  to  volume  resistivity  and  surface  resistance  by 
application  of  fOxmulas  shown  In  Figure  1. 

Potted  connector  pin  to  pin  and  pin  to  shell  resistances  were  recorded 
directly  In  megohms. 

All  data  vas  plotted  on  graphs  and  Is  presented  on  pages  11  through  73* 


5.  Discussion  OF  TEST  RESULTS 

During  exposure  to  300**F  fOr  300  hours  the  center  areas  of  the  Proseal  777 
and  PR-1525  volume  and  surface  resistivity  specimens  charred  and 
reverted  to  a  resinous  wflterlsi.  acrompanled  by  deterioration  of  electrical 
cbSLrscterlstics.  All  reverting  occured  in  the  center  area  of  the  speci¬ 
mens  with  no  evidence  of  reverting  around  the  edges.  The  Proseal  777  and 
!fR-1525  saaples  used  to  Pot  Bgndlx  connectors  did  not  revert  when  subjected 
to  the  same  conditions  of  3OO  r  for  3OO  hours.  Electrical  characteristics 
of  the  Potted  Bendlx  connector  sasqples  were  no  worse  than  tha  Unpotted .  'c 
control  saiqtlea  indicating  that  the  t4enperatnre  capabilities  of  the 
Neoprene  connector  Inserts  are  the  limiting  factor  in  extended  300°F  osa. 

Difficulty  was  encountered  with  teste  of  the  BC-I663  snd  RIV-60  potted 
connector  sanples  due  to  the  low  leakage  resistance  of  the  Bendix  pigiqr 
connectors  as  indicated  by  measurements  of  the  unpotted  control  aaaplaa* 

The  connector  resistance  formed  an  upper  limit  above  which  potting  re-  1  .  . 
slstance  could  net  bo'  measured.  Better  revolts  were  obtained  with  tha 
Cannon  connectors  as  their  leakage  resistaaee  vas  much  hlghar. 

Tha  BC-1663  aad  tir-60  spacimens  vlthateod  for  1000  hours  with  Uttla 
phyaleal  er  almetrlemi  daterloratiem. 
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6*  COBCLDSIOHS 

Teat  resulta  Indicate  that  because  of  reTerslon,  the  Proseal  777  »Qd  PR- 
1525  polyuretlwae  naterlala  are  not  suitable  for  extended  300°P  use  vhen 
contained  between  sheets  or  plates  as  In  the  wolime  and  surface  reslstlrlty 
setup.  Hovererj  results  Indicate  that  the  Proseal  777  •oA  PR-1525  vlU 
not  revert  durl^  extended  300  P  exposure  iben  used  connector  potting 
and  that  their  electrical  characteristics  equal  or  exceed  the  leoprena 
connector  inserts. 


Test  yesults  indicate  that  the  BC  I663  and  ItT7r60  silicone  rubber 
■atsrlals  are  suitable  for  extended  usndnt  500^^  boverer^  RT7-^  is 
soMshat  saverior  to  K-1663* 


LIST  07  BQUIFMEafT  ASD  IHSTROMarrS 

Bquijnsnt  and  instronents  used  in  this  test  are  listed  belov.  XppUea- 
bls  oallbratlea  records  are  available  for  inspection* 


Manufacturer  and 
Model  Baaber 


Serial  Koaiber 


Air  circulating  Oven  lev  Ihgland  Ovea  and  Tenace  Co* 


Resistance  lister 


Botontioneter  Pproneter  Tbexno-Electrlc  Co. 


R-1770 

1-3872-^ 
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TABLE  1 


Volime  and  Surface  RcBletlvlty  Speclnens 


Tblckneas  TR 

Material _ Ho.  (in) _ Paragraph 


Cure 


Proaeal  777  1 

2 

3 

U 

5 

6 

Proaeal  777  1 

2 
3 

5 

6 

Proaeal  777  1 

2 

3 

4 

5 

6 

Proaeal  777  1 

2 

3 

4 

5 

6 

PR  1525  1 

2 

3 

4 

5 

6 

PR  1525  1 

2 

3 

4 

5 

6 
1 
2 

3 

4 

5 

6 


0.128 

0.127 

0.128 

0.127 

0.130 

0.124 

0.124 

0.122 

0.122 

0.128 

0.124 

0.128 

0.127 

0.128 

0.127 

0.126 

0.126 

0.126 

0.123 

0.119 

0.122 

0.122 

0.125 

0.126 

0.140 

0.134 

0.l4l 

0.135 

0.123 

0.124 

0.121 

0.126 

0.124 

0.126 

0.125 

0.125 

0.125 

0.124 

0.123 

0.125 

0.128 

0.125 


5.1.1. 1 


5. 1.1.2 


5. 1.1. 3 


5.1. 1.4 


5. 1.2.1 


5. 1.2.2 


Rood  teiqperature,  48  hours  nln 


24  houra  at  room  temperature 
foUoved  hy  4  houra  at  180®F 


5  1/2  houra  at  l80°P 


5  1/2  houra  at  220°P 


72  Hours  at  room  temperature 


3  Houra  at  180®F 


PR  1525 


5. 1.2.3 


16  Hours  at  180®P 
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TABLE  1  (COKT'D) 


Haterlal 

No. 

Thickness 

(in) 

TR 

Paragraph 

Cvire 

DC 1663 

1 

0.124 

5.1.3 

24  Horurs  at  room  tenq^ratxire  with 

2 

0.124 

50^  mlnlinum  relative  humidity 

3 

0.125 

followed  hy  10  hours  at  l80*T 

k 

0.121 

5 

0.123 

6 

0.127 

RTV-60 

1 

0.125 

5.1.4 

24  Hours  at  room  teaiperature  with 

2 

0.123 

50^t  nlnlnum  relative  huaddlty 

3 

0.123 

followed  by  10  hours  at  180®F 

k 

0.125 

5 

0.123 

6 

0.127 
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TABLE  2 

Potted  Connectors 

TR 


Material  Connector 

Prl»er 

Paragrai^ 

Cure 

Proseal  777  Bendlx  PT 

Proseal  T77P 

5.2.1 

5  1/2  hours  at  I8OOF 

PR  1525 

Bendlx  PT 

PR  1521  & 

PR  1522 

5.2.2 

30  minutes  at  room  teaqp.  for 
each  primer  and  3  lira  at 

180°F  after  potting. 

BC  1663 

Bendlx  PT 

BC  1694 

5.2.3(a) 

2  hours  at  room  temp,  for 
primer  pot  per  P.S.  17172 

BC  1663 

Bendlx  PT 

EX-B579-1 

5.2.3(L) 

Primer  per  P.S.  17172  &  air 
dry  2  hrs.  Pot  per  P.S.  17172 

RTV-60 

Bendlx  PT 

EX-B579-1 

5.2.4(a) 

Primer  per  P.S.  17311  clean 
&  pot  per  P.S.  17172 

Rn-60 

Bendlx  PT 

BC-1694 

5.2.4(b) 

Prime  per  P.S.  17172  A  air 
dry  for  2  hrs.  pot  per 

P.S.  17172 

BC  1663 

Cannon 

CA3IO6RR-IOSL- 

45 

BC-1694 

5.3.1 

Same  as  5.2.3(a) 

BC  1663 

Cannon 

CA31O6RR-IOSL- 

45 

EX-B579-1 

5.3.2 

Same  as  5.2.3('b) 

RT7-60 

Cannon 

CA3IO6RR-IOSL- 

45 

EX-B579-1 

5.3.3 

Sane  as  5.2.4(a) 

RTV-60 

Cannon 

BC-1694 

5.3.4 

Same  as  5.2.4(b) 

CA3IO6RR-IOSL- 

45 
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TABLE  3 


Variable  Tegperature  Test 


Number  of  ^ 

Material  Ctire _ Speclnens _ Test  Temperature  a  r 


-777 

5. 1.1.1 

3 

R.T.,  100, 

150, 

200, 

250, 

300  &  350 

-777 

5. 1.1.2 

3 

-777 

5.1. 1.3 

3 

-777 

5. 1.1.4 

3 

PR-1525 

5. 1.2.1 

3 

PP'1525 

5. 1.2. 2 

3 

PR-1525 

5.I.2.3 

3 

BC-1663 

5.1.3 

3 

R.T.,  300, 

200, 

300, 

400, 

500,  <•  600 

RTV-60 

5.1.4 

3 

TABLE  4 


Life  Test 


Material 

Cure 

Number  of 
Specimens 

Test 

Temp. 

Test  Reading  Times  In  Hours 

-777 

5.1. 1.1 

3 

300®P 

0.5, 

1.0, 

5.0,  10,  25,  50,  75,  100 

150, 

200, 

250  &  300 

-777 

5. 1.1.2 

3 

-777 

5.I.I.3 

3 

-777 

5. 1.1.4 

3 

rR-1525 

5. 1.2.1 

3 

PR-1525 

5. 1.2.2 

3 

PR-1525 

5.I.2.3 

3 

BC-1663 

5.1.3 

3 

0 

500  F 

0.5, 

1.0, 

5.0,  10,  25,  50,  75,  300 

RTV-60 

5.1.4 

3 

150, 

200, 

250,  300,  350,  400,  450, 

500, 

550, 

600,  650,  700,  750,  000, 

850, 

900, 

950,  h  1000 
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TABLE  5 

Variable  Te®perature  Teat 

Ho.  of 

Material 

Cure  Specimens 

Test  Temperatures  °F 

“777 

5.2.1  1 

R.T.,  100,  150,  200,  250,  300,  &  350 

PR-1525 

5.2.2  1 

BC-1663 

5.2.3(a)  1 

BC-1663 

5.2.3(b)  1 

HP7-60 

5.2.4(a)  1 

RW-60 

5.2.4(b)  1 

TABLE  6 

Life  Test 

Hoaber  of 

Teat 

Material 

Cure  Specimezis 

Temp.  Test  Readix«  Time  in  Hours 

“777 

5.2.1  1 

300®P  0.5,  1.0,  5,  30,  25,  50,  75,  100, 

150,  250,  250  &  300 

PR-1525 

5.2.2  1 

BC-IJ663 

5.3.1  1 

500®F  0.5,  1.0,  5,  10,  25,  50,  75,  300,  I50, 

BC-1663 

5.3.2  1 

200,  250,  300,  350,  400,  450,  500, 

RIV-60 

5.3.3  1 

550,  600,  650,  TOO,  750,  000,  850, 

RW-60 

5.3.4  1 

900,  950,  A  1000 

MAC  23IU  <KCV  t  AUC  ID 


0HM5r 


SEMl-UOO  Af<iTHM«C  359- ti 


bE.Ml.LOG  CkRlTHMlC  359-8  t  O 


P«fe  17 

PoTJllJQ  S^MPlCS 

S.URFACE  Resistance 

.  pr-itzIe  :. 

.  5.  /,  Z  .  3_|:i!g,r_.. 

1 

iresreP...  - 

1 

. .  i  •  ■ 

0  5ami".1k£  -  j- . ^ : 

”■■■"  i  "  ' 

...  1 

A  Shf^puE..^  Z  _  ,  . 

;  V  3 _ ' 

.  ■  . 

. :  ' 

• 

" 

OHMS 


PAGE  _ 
REPORT 


l8 

935? 


j 


p,T 


1  il  G 


UL-O 


SU RHACE .  R El  5 i  5T /\N  C E  EC  r  / 66  3  - : 

S.I.'B  CURE 

i 

,  ,  ■ . ,  .  O  pis'll  ...  .. 

I  :  ■  A  "54  MPLS  ®i;it 

'  ;  V  5AAiP1-E  ^3 


lo’^  u 


_/c>o .  O  too 

TEMPb  RKTUR.E  “  F  — 


2cx> 


300 


400 


SCO 


eoo 


vsTr/i/z'rv  ; 

' 

...  1  . 

■  i  ;  /iS-z 

^  .;... 

1  ;  73^5-  r^3>  g 

-T-fe--  t\ 

’ . i  _.G  . 

sr  / 

.  ....  -  ,  ..  :  .  4  _ .-S.. . 

■  :  ■■  . :  ^ 

OA^yffS 


( 


page__§9 

REPORT  93$^ 


'H  ?/  £■  Jf 

?■<•:  29 


MODEL  DATE 

/r 


Page:  30 


PAGE  _31 — 
REPORT  ■  9251 
MODEL 


DATE 


Pi«e:  31 


/u>aT  ry>//e/u  ’Berto^-e^ 


y^a/Aj-T'S  . 


-'l-f/o  -/i/HO 


PAGE _ £1 

REPORT _ 9:^54 


MODEL  DATE 


Tees'S 


!99fCJ 


iS 

/o  1000 


miiBiiiiiiiiBiiiii 


,  /-Z- 

/tC  100 


msinmisiniiqi  iiiimmBiiiimMHmMMii 

in  Hii 


!BBaBBBKaBBB3BSBSSB: 


iiriiiBaBaSS&SSBSBSSSBBSBKSSBBBSBBBBSBBaBBBBBBBSHBBBBgBggaSB 

'jflBBflBflBBBBBBflBiBBflBflBBBBBBBBBBBBBBflflBBBBBBBBIBr - bbbb_b-bi 

lillliillBiilliilgBBIlIBBBBIIIIBIlIBBBIBIIHIIIII 


igBMBgaB8Big8BBB9B8ffli 


/O  10 


BBBaaaaBBaaaBaBaBaaaaBBBaaBaaaBBBaaaaBaaaaaaaaaBaaaaBaaBBBaBl 


n'^'VBMppRnHiip 
■HHHBBBBHHrai 


Report 


PAGE  _ 
REPORT 


Fafet  36 

'7^r-r/>06^  ^Afyi PL£' ^ 


MODEL  DATE 


PAGE  ^7 
REPORT 


i 


MODEL  DATE 


//r- 


/Vt-  Cn  PZ  h  5 

Page  38 


5^ 


;,,g  PAGE  _ 3S - 

REPORT  9^54 _ 

/5'  MOT3EL  DATE 


i 


3^, 


PAGE _ 32- 


report  . 


_235iL 


PNt*  39 


/i' 


MODEL 


DATE 


( 

\ 


^lasaiss! 


yi 


/i>  1000000 


saa 


S8SBSS 


!ii&l 


I 


Jo  100000 


/A 

/p  10000 


SSBSBSSSSS3BBSS8S 
- ■■■■■■! - 


■■■■■■I 


■MBBiBiBiiiiiiniimnHuiHliimniipijuiii 

nlluliiniiiniiiHiiiiiniH 


81 


IBBE3BS!!S^!SS&iBB3B 


/ij  1000 


/e 

100 


■np 


■■■■■■ 

■■■■■I 


//  ’0 


_ S88B888S88 

.  ■■■■■■■■■ 
nijaanBaBaaBaBHaaBHaaBHaanaa 
SlBBlIlBBlBBBlBBBBBlIBBlBBBHBB 

iHIMaaBiDaHIBHffl 


Yi/'J 


t 


MODEL  DATE 


PAQE  ■  ■  hZ 
REPORT  9354 


Pag* 


MODEL 


DATE 


j’od)  ^ 


,  f/r-r/Ayir 

PAGE  ■  ^3 - 

report.  935^ -  J*Nt*  *3 


MODEL 


DATE 


PAGE-  kk — 
REPORT  __235it. 


<^7~r/A^<~y 


<?> 

•d.* 


f 


MODEL  DATE 


iS 


I 


i 


/^T  S£)£> 


PAGE  ^5 _ 

RFPORT  933^. 


y^7-r/'/0<<h  s 


/4r 


megohms 


PAGE  47 
REPORT  9354 


BENOiX  CONNt  cro  ^ 
MODEL  CONTROL  SAMPLE  (/^O  POTTIV&)  DATE  TEST  STARTED  3/'^/'62. 


MEGOHMS 


page_M. 


REPORT  9^54 


Page  48 

3£Np\\  CtjKJWt  c  V  <3/^ 


I 


HOURS  at  300"  F 


njizlix 

CKP.  0'f ; 


MEGOHMS 


Report:  PAGE  — — 
REPORT  9S54 


5E^JPlX'  CoKi  c.TO/1^ 


MODEL  proseal  777  5•.^./  CUR£^  DATE  TEST  STARTED  3-^-6Z, 
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BENO\i(  <^ONNZ<^r  OR, 


MODEL  PR- 15^5  cure:  date  test  started  3/^/6^ 


HOURS  AT  300°V 
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Control  Sample  (No  Pobting) 


Bendix  Connector 


TEMPERATURE  °F 
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MODEL 


Pro seal  777 


5.2.1  Cure 


DATE 


Bendix  Connector 


TEMPERATURE  °F 
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MODEL  DATE 


TEMPERATURE  °F 


MODEL  EC-1663  5.2.3  (-b)  Cure 


DATE 
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MODEL  EC-1663  5.2.3(a)  Cure  DATE  Coimector 


TIMPEIRATURE 


MEGOHMS 


MODEL  EC-1663  5 •2. 3  (a)  Cure 


DATE 


1000000 


100000 
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1000 
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Bendlx  Connector 
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MODEL  RirV-60  5»2o4  (a)  Cvtre  date  n  4. 

✓  \  /  Bendix  Connector 


TEMPERATURE  °F 
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MODEL  RrV-60  5»2.i+  (t)  Cure  date  Bendlx  Connector 
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MODEL  kitv_6o  5.2.4  (Td)  (hire  date  Connector 


TEMPERATURE  °F 


coNkiz 
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OF _ 6 _ 


DUPLICAT 

TEST  REQUEST 


RKISTIVm  AT  BI^VATBD  1BMPKRATUKES  FOR  PROTRACTED 
THOS 


lAKMATORY  Oft  DEPT.  RESPONSIBLE  FOR  TEST  /rt  m  C  MODEL 

Dept.  >55’  /b/  DB/KMP  4-21-61  A//Vn  Misc. 


TEST  PARTS  ON  IBM  □  i  ON  TPL  NO. _ 

PRODUCTION  PARTS  FOR  TEST  NOT  REQUIRED 


WORK  REQUESTED 


OBJECTIVE  (GIVE  PURPOSE  of  test,  worn  and  data  REOUISEa 

..  „  I  semi  IRS  KRVKE  HISTORY  AND  RACKGROUNP  INFORMATIONl 

REV.  A  Revised  pages  2,  3,  5,  &  6  and  added  page  3.1  to 
add  test  for  4  cannon  connectors  -Sess. 

^  n  nn.'nif«r-  Rev,  "B"Reifis6d  pageU&'5  to  extend  y.  . 

To  determine  the  eleQi^lca£^*iLid*^phyBlcalpTOpertle^  of 
potting  compounds  that  must  he  capable  o^  contlpa<5us  ^ 
operation  at  elevated  temperatures. 


/fp^ 


HISTORY: 


Recent  observations  of  test  specimens  that  included  a^ 
potting  compound  ostensibly  suitable  for  300°F  con- 
tinuous  service  indicated  that  this  rating  may  be  in/ 

excess  of  true  capability.  E.  tr 

^  '^Sbi>S  fi^cToM 

JUSTIFICATION  , 


Various  communication,  navigation,  flight  control, 
and  weapons  control  systems  employ  electrical  and 
electronic  circuitry  that  must  have  high  impedance 
separation  of  non-connecting  circuits  if  proper  opera¬ 
tion  is  to  be  achieved.  As  a  further  requirement, 
in  many  cases,  electrical  connectors  employed  in  these 
circuits  must  be  able  to  provide  this  high  impedance 
Insulation  while  subjected  to  elevated  temperatures 
'for  protracted  periods  of  time.  Since,  at  other 
periods  of  time,  these  same  connectors  must  be 
moisture-proof,  they  must  be  sealed  with  a  potting 
confound. 


cumpounu.  -<  <S<7<9r/  XiTad 

e.cyr7f*/(?l^d‘  e 

4.1  Coast  Pro-Seal  777  (from 

4.2  Coast  Pro-Seal.  777P  (primer  from  MAC  stock) 


4.3  Products  Research  PR-I525 (provided  by  Dept.  684) 


REFERENCES  OR  ENCLOSURES 

1.  MAC  P.S.  17171  (Bev.B)  5.  MIL-S-8516C 

2.  MAC  P.S.  17172  (Rev.B)  6,  ASTO  D676-59T 

3.  MAC  P.S.  17311  (16  Nov.  60) 

4.  Product  Research  Techniesd.  Data  Sheet"PR-1525"(Dec.60) 

i^P^S'G.'  (?t='/i£tro  CuA..  (^ir-  KJQ  As  Vb~fc  mi  1110  MPfez-'iSz-  vi 
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4.4  Producte  Research  PR-1521  and  PR-1522  Prliaers  (provided  by  Department  684) 

4.5  General  Electric  R.T.V.-60  (provided  by  Depajrtment  684) 

4.6  Hi%bson  Chemical  Co.  EX-B579-1  Primer  (from  NA.C  stock) 

4.7  3M  Co.  EC-1663  (from  MAC  stock) 

4.8  3M  Co.  EC-1694  Primer  (from  MAC  Stock) 

4.9  20  Gage  MIL-W-I6878  Type  E  (Teflon)  Hook-up  Wire 

4.10  Bendlx  Pygmy  (PT  Series)  Connectors  -  8  Required 
Cannon  Connectors,  CA3106hR-10SL-48(4  required) 

5.0  TEST  SEECnaM  PREPARATION: 


/ 


(PTO6CP-I2-IOP 
(  ^  or 

(PTa>JCP-12-10S 

hot 


^  '■ 

-4^  i 


/ 

5.1  Make  54  "surface  and  volume  resistivity"  specimens  per  MIL-S-8516C,  paragraph 

4. 7*3*4  except  mix  and  cure  the  potting  cooipoxind  as  follows; 

5*1.1  Coast  Pro-Seal  777  per  MAC  P.S.  1717I  Revision  "B"  dated  22  Hovemljer  i960. 

Make  two  sets  of  specimens  (each  set  consisting  of  3  speclxoens)  i^th  tbff 

following  cures: 

5*1. 1*1  48  hours  at  room  temperature  and  no  oven  cure  (record  room 
temperature).  Total  of  6  specimens  required. 

5*1. 1.2  24  hours  at  room  temperature  followed  by  4  hours  At  l80°P. 

Total  of  6  specimens  required. 

5*1*1*  3  No  room  temperature  cure  but  5^  liours  at  l80°F.  Total  of  6 
specimens. 

5. 1*1. 4  No  room  temperature  cure  but  5^  hours  at  2pO°P.  Total  of  6 
specimens. 

5.1.2  Products  Research  PR-1525  per  Products  Research  drta  sheet  dated  December  ' 

i960.  Make  two  sets'  of  specimens  eewh  with  the  Allowing  cures: 

5*1*2.!  72  hours  at  room  ten5)erature  and  no  otCO  cure.  Record  room 
temperature.  Total  of  6  specimens  reiulred.  ' 

5. 1.2. 2  No  room  temperature  cure  but  3  bou^A  at  l80°F.  Total  of  6 
specimens  required. 

5.1.2. 3  No  room  temperature  cure  but  16  hoirs  at  180®F.  Total  of  6 
specimens  required. 

CAUTIOW;  DO  NOT  mix  the  A  ani  B  cciiq)onent<  of  PB-1525  while  they  are  ahdve 
room  temperature  ats  the  work  life  of  the  resulting  compound  will 
be  drastically  reduced. 


i 
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5.1.3  3M  Co.  EC-1663  per  MAC  P.S.  17172  Revision  "B"  dated  9  May  I96O. 

During  the  2k  hour  room  temperature  cure  that  precedes  the  10  hours 
at  180°F  to  200°F  oven  cure,  keep  specimens  in  an  area  where  the 
relative  humidity  is  a  minimum  of  505^  or  preferably  greater.  Total 
of  6  specimens  required. 

5.1.4  General  Electric  RTV-60.  Prepare  a  total  of  6  specimens  in  the  same 
manner  as  the  3M  Co.  EC-I663  shown  in  paragraph  5.1.3. 

NOTE:  Vacuum  deaerate  all  potting  compounds  before  making  test 
specimens  in  paragraphs  5.I  and  5*2. 

5.2  Bight  connector  specimens  shall  be  made  using  Bendix  Pygmy  resilient  insert 
(PT  series)  connectors  and  20  gage  MIL-W-I6878  Type  B  (Teflon)  hook-up  wire. 
Tetra-etch  the  teflon  wire  per  P.S.  I7165  dated  23  August  i960  prior  to  in¬ 
stalling  in  the  connectors. 

For  the  wire  used  with  PR-1 525,  etch  for  3  to  5  minutes.  A  total  of  8  speci¬ 
mens  will  be  required.  Prime  the  wires  and  connectors  and  pot  the  connectors 
as  follows: 

5.2.1  For  Pro-Seal  777  specimens,  prime  with  Pro-Seal  77TP  and  pot  per  P.S. 

17171.  Cure  5  1/2  hours  at  l80°F  immediately  after  potting.  Two 

^  specimens  required. 

5.2.2  For  PR-1525  specimens,  apply  a  thin  coat  of  PR-1521  emd  allow  it  to 
air  dry  at  room  temperature  for  30  minutes.  Then  apply  a  thin  coat 
of  PR-1522  and  allow  it  to  dry  at  room  temperature  for  3®  minutes. 

(felng  techniques  of  P.S.  1717I  pot  with  PR-I525  and  cure  at  l80°P 
for  3  hours  immediately  after  potting.  Two  specimens  required. 

5.2.3  For  3M  Co.  EC-1663  specimens;  (a)  Prime  one  specimen  with  3M  Co.’  EC-I694 

per  P.S.  17172.  Be  very  careful  to  allow  the  primer  to  dry  for  a  minimum 
of  2  hours  at  room  teii5)era'tui'e  in  an  area  where  -the  relative  humidity  is 
at  least  After  primer  has  dried,  pot  wi-th  3M  Co.  EC-I663  per  P.S. 

17172.  (b)  Prime  one  specimen  with  Hughson  Chemical  Co.  EX-B579-1  per 

P.S.  17311  dated  I6  Nov.  i960.  Clean  ’the  connector  prior  to  priming  per 
P.S.  17172,  NOT  PER  P.S.  17311.  After  priming,  pot  wi-th  3M  Co.  EC-I663  per 
P.S.  17172.  A  total  of  2  3M  Co.  EC-1663  specimens  are  required. 

5.2.4  For  General  Electric  RTV-60  specimens:  (a)  prime  one  specimen  wi-th  Riigh».^n 
Chemical  Co.  EX-B579-l.Primer  per  P.S.  17311  da-ted  I6  November  i960.  Clean 
■the  connector  prior  to  priming  per  P.S.  17172,  NOT  per  P.S.  173il.  After 
priming,  pot  with  General  Electric  RTV-60  per  P.S.  I7172.  (b)  Prime  one 
specimen  with  3M  Co.  EC-I694  per  P.S.  I7172.  Allow  primer  to  air  dry  for 

a  minimum  of  2  hours  at  room  -temperature  in  an  area  where  the  relative 
humidity  is  at  least  50^.  After  primer  has  dried,  pot  with  General  Electric 
RTV-60  using  techniques  and  cure  schedule  of  P.S.  I7172.  A  to-teG.  of  2  RTV-60 
specimens  are  required. 


5.3  Four  connector  specimens  shall  be  made  using  the  connectors  lis-ted  in  paragraph 
4.11,  -the  wire  described  in  paragraph  5.2,  and  pottlng-prlmer  combinations  below. 
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6.0 


5.3.1 

One 

specimen 

5.3.2 

One 

specimen 

5.3.3 

One 

specimen 

5.3.^ 

One 

specimen 

TESTING  PROCEDUBE: 


same 

same 

same 

same 


as 

as 

as 

as 


5.2.3 

5.2.3 


5.2.4 


5.2.4 


(a) 

(b) 

(a) 

(b) 


6.1  Determine  volume  and  surface  resistivity  in  accordance  with  MIL-S-8516C 
paragraph  4.7. 3.4  and  as  shown  in  Tables  I  and  II.  Perfoim  the  elevated 
temperature  tests  in  a  circulating -air- type  oven.  Suspend  the  specimens 
or  support  them  on  a  wide  grid  wire  mesh  so  air  can  circulate  freely  about 
them.  Locate  a  thermocouple  as  close  to  the  specimens  as  practical  to 
deterinine  actual  specimen  temperature.  Test  specimens  in  Table  I  shall 
be  stabilized  for  one  hour  before  determining  resistance.  Surface  and  volume 
resistivity  shall  be  determined  for  each  specimen  at  all  temperatures  and 
times  shown  in  Table  I  and  Table  II. 


**N0IIE:  All  tests  shown  in  Tables  I  and  III  shall  be  run  before  tests  shown  in  Tables 
II  and  IV. 


j  4 
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POTTING 

MATERIAL 

CURING 

METHOD 

NO.  OF 
SPECIMENS 

TEST^TBMPERATURES 

(°F) 

-777 

5. 1.1.1 

3 

All  of  these  specimens  shaOJ.  be 

-777 

5. 1.1. 2 

3 

-777 

5. 1.1.3 

3 

tested  at  Room  Temperature  100  - 

-777 

5.1. 1.4 

3 

PR-1525 

5. 1.2.1 

3 

150  -  200  -  250  -  300  -  350 

PR-1525 

5. 1.2. 2 

3 

PR-1525 

5. 1.2.3 

3 

BC-1663 

5.1.3 

3 

These  specimens  to  be  tested  at 

G.B.  RTV-60 

5.1.4 

3 

Room  Temperature  -  100  -  200  -  3OO  - 

400  -  500  -  600 

TABI2  I 


NCXEB:  Use  different  specimens  for  tests  shewn  in  Table  I  and  Table  il 


POTTING 

CURING 

NO.  OF 

TESTING 

TEST  READING 

MATERIAL 

METHOD 

SPECIMENS 

OBMP. 

TINES  IN  HOURS 

-777 

5. 1.1.1 

3 

300°F 

Oi5  -  1.0  -  5.0  -  10  - 

-777 

5. 1.1. 2 

3 

300"f 

' 

-777 

5. 1.1.3 

3 

300°F 

25  -  50  -  75  100  - 

-777 

5. 1.1. 4 

3 

300°F 

150  -  200  -  250  -  300 

PR-1525 

5. 1.2.1 

3 

300°F 

PR-1525 

5. 1.2. 2 

3 

300°F 

1 

PR-1525 

5.1.2. 3 

3 

300  F 

BC-1663 

0 

0.5,  1.0,  5.0,  10,  25,  50, 

5.1.3 

3 

500  F 

75,  100,  1501  200,  250,  300, 

G.E.  RTV-60 

5.1.4 

0 

350,  400,  45^  500,  550,600, 
650,  700,  7$P,  800,  850,900, 
950,  1000 

3 

500  F 

TABIE  II 


NOTE:  Reading  times  shown  in  Table  II  may  be  varied  slightly  to  fit  in  with 
laboratory  shift  schedule. 
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6.2  Measure  typical  contact-to-contact  and  oontact-to-shell  resistance  of  the 
potted  electrical  connector  specimens  under  conditions  shown  in  Table  III 
and  Table  IV .  Use  different  specimens  for  each  type  of  test. 


POTTING 

CURING 

NO.  OF 

TEST  ISMPERATURES 

.  MAQRIAL 

METHOD 

SPECIMENS 

(°F)  . 

777 

5.2.1 

1 

All  specimens  shall  be  tested  at 

PR-1^5 

BC-1663 

5.2.2 

5.2.3  (a) 

1 

1 

Soom  Tenqperature  -  100-150-200-250-,  < 

BC-1663 

§.2.^  (b) 

1 

300-350 

G.E.  RTV-60 

5.2.4  (a) 

1 

G.B.  RTV-60 

5.2.4  (b) 

1 

TABIB  III 


POTTINd 

MAOKRIAL 

CURING 

METHOD 

NO.  OF 
SPECIMENS 

TESTING 

TEMP. 

TEST  READING 

TIMES  IN  HOURS 

777 

PR-1525 

5.2.1 

5.2;2 

1 

1 

300°F 

■^00°F 

o.5,-uov  ‘;.9»oi9,iat,-^o, 
75,  100,  l>^0,  200,  300 

BC-1663 

BC-1663 

G.B.  RTV-60 

G.E.  RTV-60 

5.3.1 

5.3.2 

5.3.3 

5.3*'* 

1 

1 

1 

1 

500°F 

500  F 

500°F 

0 

500  F 

•  VC/  -  iV  -  .Lvc*  -  XJ'U  “ 

O.-J,  1.0,  r,  10,  25,  56,  75, 
2^250,  300M 
400,  456,  500,  5^,  600,650, 
Tgg,  750,  800,  850,  900,950j 

TABIB  IV 


4 


7.0  DATA  RBttUIRKD: 

7.1  Record  in  the  report  for  each  specimen: 

7.1.1  Manufacturer's  batch  number 

7.1.2  "Use  Before"  or  "Manufactured"  date  (both  if  available) 

7.1.3  Whether  taken  from  MAC  production  stock  or  newly  supplied 
7.1*^  Dfi'te  specimens  were  made 

7.1.5  Dates  of  all  test 

7.2  Color  photos  of  volume  and  surface  resistivity  specimens  both  before  and 
after  tests. 

7.3  Black  and  white  photos  of  connector  specimens  both  before  and  after  tests. 

7.4  Show  results  of  durcmeter  hardness  measurements  of  specimens  in  accordance  with 
ASIM  D  676-59T  both  before  and  after  tests  (with  specimens  at  room  temperature) 
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7.5  Plot  volisne  and  surface  resistivity  versus  tempeititure  for  each  specimen  of 
each  material. 

7.6  Plot  voliune  and  surface  resistivity  at  elevated  temperature  versus  time  for 
each  specimen  of  each  material. 

7.7  Plot  contact- to-contact  and  contact- to-shell  resistances  versus  temperatuiw 
for  each  specimen  of  each  material. 

7.6  Plot  contact- to-contact  and  contact- to-shell  resistance  at  elevated  tes^ratures 
versus  time  for  each  materlcQ.. 

7*9  JRecord  any  apparent  deterioration  of  the  pitting  compounds  observed  during  i  < 
or  after  the  tests. 

7.10  Record  room  temperatures  in  which  measurements  were  made. 

7.11  Record  apparent  adhesion  of  potting  compoimds  to  connectors  and  wire  both 
before  and  after  elevated  ten^ierature  tests.  This  cein  be  determined  by  Alight 
flexing  of  potting  and  slight  oscillation  and  rotation  of  wires , relative  to  the 
potting. 

8.0  apacuas  disposition: 

At  cbneluslon  of  taats,  send  all  specimens  to  Department  684. 


